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The influence of hidden karst cave at the top of An-ping tunnel on the stability of
surrounding rock in karst area

DENG Yan', LIU Hui', LIU Yao-kun®, LIU Chang'
(1. School of Civil Engineering, Changsha University of Sciences & Technology, Changsha 410114, China;
2. Hunan Institute of Science and Technology, Yueyang 414006, China)

Abstract: Taking the specific design of construction and geological conditions of An-ping tunnel in
Long-tang to Lang-tang highways in Hunan Province as the background, the construction process of
An-ping Tunnel excavated by CD method is simulated by using finite element software Abaqus CAE
2016. Comparing the influence of different size karst caves on the stress and displacement of
surrounding rock around the tunnel vault and arch side, the variation diagram of the stress field and
displacement field of surrounding rock caused by karst caves of different sizes is drawn, and the
variation law of surrounding rock caused by karst caves in tunnel in karst area is analyzed. The results
show that the increase of the size of the existing top concealed karst cave in a certain range will lead to
the increase of the tunnel displacement and the increase of the tensile stress of the surrounding rock. The
results can provide technical support for the construction of tunnels in karst areas.
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numerical analysis
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Fig. 1 Meshing of tunnel computing model
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Table 1 Mechanical parameters of surrounding

rock mass and support material of tunnel
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Fig.2 Diagram of tunnel excavation
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Fig. 3 Calculation results of tunnel displacement field

when the radius of karst cave is 2 m
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Fig. 4 Calculation results of the effect of different

karst cave diameters on tunnel vault stress
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Fig. 5 Calculation results of the effect of different

karst cave diameters on tunnel arch stress
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Fig. 6 Calculation results of the effect of different karst

cave diameters on tunnel vault displacement
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Fig. 7 Calculation results of the displacement effect of

different karst cave diameters on tunnel arch displacement
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